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PB0SFKCT8 fiM tW DEfExWWflSNi' OF UNIFIED lSJuEGTHK PUWKR S3CSTBHS 

m 'ras USSE 

/^cllowing is a translation of an article ijfP. S, Heporoaihaiy 
ia &idroteMiinieh.e3kO!yo StroitelLstvg, (Hydroteehnical Construction), 

In accordance with the planned level of power consOTptlon (see the 

article by the author in Gidrotekhnicfteskoye Stroitel'jstgo, no 3, lyööj, 

ana on the basis of the power and energy balances worked out for individual 

power systems during the next 15-20 years, the breakdown of generating 

capacities, taking accepted output limits into account, is characterised 

by the data shown ia table 1. 

the increase iß the number of utilisation hows fro» J^UOQ tc 5,00U 

during the 1958-iy8Q period is explained by the increase ia the relative 

percentage of heavy power consuming industries (eiectrocheMlcal, chemical, 

■M ft number of otteers;? the subsequent latitudinal unification of power 

systems, leading to a reduction ia the total veadmm lead of unified 

regions; and the automation and complete aechaniaation of production, 

leveling out the regime of power consumption botft as a daily and as an 

annuax reserve. Along with the factors which have been Mentioned as 

increasing the number of utixiaation hours, there are severax factors 

contributing to a »or« em distributxoa in the load graph s   the increase 

in relative percentage of «ranieipal services and individual load, 

particularly for illumination; the increase in relative percentage of 

agricultural load, which does not have as invasive a graph as industry; 

and the reduction in the length of the worlriay and the work week. 

f he division of USSR territory "0/ in'/ividuai power systeas, 

which will be detail primarily in the l^-l^ period, wixl be as 
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follows * a United Central Power System (OES), Central Volga Power 

System (ES), Southern OSS, North Caucasus ES, Tmnsoaucesus ES, 

Worthiest OES, Kola-Karelia ES, tfr&i üES, Central Siberian OES, 

fransbaykal and Far East OES, X«kat8kao«' ASSE Power Region (JE), 

Magad&a«3Eay& Oblagt ER, aarobatsteagra übiaat Sft, and Sakhaliasfcaya ES* 

Power dsroiopnent la the li&sasäj SSR and i» republics of Central Asia 

is also being provided« 

0a the basis of the ES and ER which feat® tea». Mentioned, the 

following «a!» unified power eysteas will be created during the 1959» 

1965 periodt a flatted European Power Syste» (leXeES), which lasr 1965 

«ill include the unified BS of tha Center? South, Urals, and the 

neighboring ES at the Volga, Cental and Wester» Ukraine, aad 

Moldaviaj, aad la iy7(Kty?5, the Horthma% $      «on» Caucasus, aad 

Transcaueasus ES, aad tha Central Siberian, Mortb Kazakhstan, Central 

Asian, and Far East OES« 

Table 2 givtsss soee 'data on indlTi&ual unified power systeas* fhe 

oirer«*8ll required power station capacity* has been deterained for each 

of the regions Mentioned taking into account reaerw facilities and 

transadeeions to neighboring regions* At the same %±m9 the necessary 

capacity of heat and electric power stations was determined fro» 

specifications for euppiying the theraal load, while the reaainiag part 

of the «r*er-«ll Capacity of the ES is accounted for lay condensing $ES 

(thaznal electric powsr stations) and GES (hydroelectric power stations). 

The selection feststes TES and (ES was based on teennical and econosdc 

calculations considering the actual production and transportation 

situation in the given region, the cost and required tins for coiBtruction 
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fable.2 (continued) 

Mas© of u&s 

Ualtad European 

..Transcaue^ums* . ■_ 

Hoytowesi*, 

;Ceatral/.Slb«riaR  , 

North äasa&faetan . 

Central Asian .    . 

Trarssb&ytel & Fss1 East 

Total Power 
Cormmptlm 
^billion, jenfcj 

you 

itf 

77 

.   300 

300 

70 

1|0 

.ML 
"Maadwm . GoKstKiption 

Load    '       ' h»t by GES 

160 13 ' 

9 33 

l6 . 15' 

50 .70 

i$ 8.5 

13 35» 

7 IS 

: .*. To b© eoiutected to too I«5teSS 131 1970-1975 • 

the -savlag la capital easpeadxteraa -per rait of capacity» and. the saving .. 

in operation of. the station, :■-, 

: The leleES -is m in axiatene« and includes the OiäS of the Center, 

.South, ana the Urals*  .They are connected with «ach otoer tgr the following 

Uüü»5U0-kv power transmission liases  .?ol»lisKaya GSS teeni ¥• I. i^inn-ftoscora> 

VolshsJcaya 0E3~Ural, and Staiiagradsicaya GES-Mosccw, and also by the 220-kv 

StallngradsKaya {^VfftiOyaaskagra: ßBS«^esT©ta^gr©s-J>oiabas8 lim» ,1a ly©2, 

»..sttiWMnr Stalmgradskaya ÖSS-Donbas® de line trill be pun anto operation. 

% 1^70, the XeXaKS will include the Jtertawest OES via the 330«Kir 

iionaKovakaya CBüsS estate ftsgxon&i Klectric . Power tstation)-Lem«gra<i 

ana MmaKOvaleaya. GMES-Belorussxa power traassaiasion 31a»f   and by 1??S># 

tae worth .Caucasus üES via connection «itn the Southern ES over 330-kv. 



power transmission linee. In H/tS,  50 billion mih of vm total output of 

the iexeaS «la be rweeimä 0*0» ^hts Central Siberian üKS, and 8?» or tue 

electrical energy of the leieES «111 be produced fegr tnersssu. electric power 

stations operaTlng on var&otta kinds of fuels ».ant, gas3 Dooeta coal (Soata); 

sttale lAortäweet), peat Uaortb, West, and Center), and different local coal». 

Of tne total aßotust of energy to be produced by thermal electric power 

stations, 3<# «10. be produced by stations which bum «tassut, 33$'ty stations 

burninggas, and 33% tey stations baraiag coal,(Donets and local). The cost 

of production per kwh at "large new electric power stations being built 

to operate on Donets coal will b® 3^3-3.8 kopecks by the end of the period 

under in-eestigation. The cost will be 1.3-1*6 kopecks with msaxt as fuel 

and 1.3-2.0 kopecks using gas. the cost- per kwh at large OBS wül be 

0,5-1*5 kopecKe« 

By combining the maxima» load» of united power eysteae, tue creation 

or the xeieES will: reduce its load by 'ttX>,'UUO Ksr in ly65> and 1.2 million 

kw in 1915, while the necessary emergency reserve vill be reduced by 

900,000 and 1.Ö Million kw respectively» Cosatoiaxng the raaxiaßm load» 

of unified power system© 1» the XeXeES and unifying the emergency reeervee 

will provide a 2% saving in over-all maximum capacity, 

Ey 15*75, 30 billion kwh of electrical energy «oat be transmitted annually 

the Center, the Urals, and the European regions of the country from the 

Hisshne'-Obskaya GES awe* tao ±709-kv dc power transsaissioh'lines 1,800 km 

In length. ..The cost of energy at the busbars of the Kiahne-Obskaya GES 

will be Ö.h kopeek/kwhe Although investment in the        networks 

for traass&tting the electrical energy of the Ms&nne^oskaya GSS wüi 

amount to about 2«6 tuilion rubles» tne cost of transmission soil be less 



''Iäh^''ö»5''i(e^k40nrti, and the cost recovery period for the fflSS (including 

tran&adjssion lines) compared with TBS of the Center operating on »olid 

fuel itill be .2W|- years« 

' f ha SJranecaucasus' OES will 'unite the Ä&©rba;ydsaha% feorgian, and 

ÄrffiöiüÄB power systaas.   The hydropower resource© of these republics and 

the gas deposits oi the Aaertoayda&an 8SE fern Its energy fcaae.   the 

average weighted cost of producing energy at the'busbars of the 'ffiS 

b»3Ä*» i«it into operation with fuel calculated at cost «ill he l*k kopeeks/kwh 

to 1975*   

She läorthwest CÜS will Unite the Agalngndsfciara, Estonian, lAtvlaa» 

Xlitattadjn, Beloraasie% and ÄaÜuißgradskaya power aystetes» fhs energy 

has« of the power system by 1975 will be »asut and gas, which will account 

for 'jfeout'dOff of the output of the £ES, The a-verage weighted cost of 

electrical «nor fir «t thermal electric power stations being put into 

operation with fuel calculated at cost will be about 2.8 kopecWte* i» 1975« 

Ü?he Central Siberian UBS will uaxte th» Irfcutskaya» jtrasncyarsKaya, 

Jiuabas» 'Novoslbirskaya, '£mska&$,$ aM Bamiux'sicaya power systems« Inexpensive 

coals oi Eastern Siberia and the unique \%n terms of economic indexes and 

K&gnitude) hyrdopewer resources of the Aagara-Ienisey cascade fcarta the 

energy base, the» eost of electrical energy produced at (MS will average 

less than U.5 kopeek/twh throughout the ÖSS, and about 1.3 kopeeks/kwh when 

taken froa the busbars of th© man TES» fhis saeans that it will be wise 

to transmit energy from Eastern Siberia to the West where the eost of 

electrical energy at TES operating on Kusnets coals* even in the Kuzbas 

Power System, is considerably higher {2.2-2,5 kopecka/kwh), «B<* else 

to the Crals« " 



i'he Worth Kazakhstan OES will unite the iasiragandinakaya, Pavlod&rekaya, 

and Altayskaya po&er «yste&s, which include Eastern, Central, and North 

Kasachstan, Kwstaw»fcsy& Uhl&et, and rayons of the RSPaä adjacent to 

iazÄKiistan on the terth am aor&neast* Shis pw&rfsü. new power system 

•wi.il be created by utilising inexpensive Ekibastuz eo&JLs and cabining 

the operation of powerful thermal electric power stations with the 

hydroelectric power stations of the Xsrtysh cascade« fhe cost of energy 

taken from the busbars of the min therm! electric power stations 

operating on Bkib&stua coal will averag» 1.8 kopecks/teh« The cost will 

be 1*1 kopecks/ks?b at hydroelectric stations. %• 1975s Eklb&stua coal 

will account for more than €■% of the total cmtpux of electrical energy« 

During the 1966-1970 period, it is pxanned to create a 50ü-*sr 

liBk between the North Kazakhstan £MS? and the iaSS (United Power System) 

of the European tföSR which «ill provide a saving in the installed, capacity 

of the North Kazakhstan Power ^Fstass of about 500,000 Jar fey eoaeolidating 

the load graphs and r&n&rm capacity, Btap^ag the U??ü«4.y?$ perxod, the 

Worth &azaknst&n ES «ill be connected with the ieSS of Central Siberia 

via a 500-kv power transmission line being installed to feed the western 

part of Novosibirs&aya Ofolsst, the northwestern part of AltayskSy &ray, 

and the southern part of ümakaya Ablast» fhis link «ill provide a 

saving in reserve capacity of 500,000 kw» 

The Central Asian OSS will unite the power systems of the fadsshik 

and Uzbek SSRs, the power centers (energouzjty/ or öomihern Kirgizia 

and Eastern Turiosenia, ana also the xuanne»iiazaknstansKaya IS. 'fhe 

substantial stocks of gas, coal, and byrdopower resources form the 

energy base of the republics of Central Asia« Energy will generally 



be produced at gM-burniag T8S, while only 6% of the energy will be 

produced from coal»   The average weighted, cost or electrical energy, 

at the busbars of the electric power station« fcexng put JäO operation 

«lth fuel calculated st cost will be 1.2 kopecits/fcwh in 1*75, inciting 

about 0.2 kopeefc/ksh at OSS and about l.U kopecks/tafe at TBS. 

'fhe 'iransoaykal and Far East OSS will fca developed substantial 

by iy70 and completed by 1*75.   «» OSS will include the ES of the 

iteyatskiy, Chitinsk1y# Annrsldy, Khabarovsk and Priaewkiy aoonwcio 

administrative regions.   The local coals of the RaycfeiKhinsK, GuslAoc-zersK 

fiJvar«noraie9 BiidJt, and I'ugonyak: deposits nave been adopted as the fuel 

base for thenisai. electric power stations«   Ina average weighted cost of 

electrical energy at the busbars of electric power stations throughout 

the unified power system will be approximately 2.5 kopecks/kwa in 1975. 

During the current Sewi-Xear Plan, a' 220-Jnr connection will be 

made between the Irkutskaya erstem and. the irassbayKal ^egienj. 

Additionax eonnactionfl between vils utS am the power syste» of the 

Soviet Union are art planned up to 1975* 

113© unification of the largest power esretema, firstly the YeES of 

.Siberia and the European USSR, is based generally on the economy in 

utilising the power resources of inolviduai ragxons for other regions. 

The fuel shortage in the tTral region means that üusnets coals Batst 

be carried a distance of 1,8U0 krc*   With powerful TK3 in the Urals 

operating on Kusnets coals mined from open pits* the cost of electrical 

energy with fuel calculated at cost will be about- 3 kopeeks/kwh.   Tbe 

installation of 3ust two *700~kv dc power transmission circuits from 

Central Siberia to the Urals, a distance of about 2,U0O km, will raaks it 



possible to transmit 8 million lew of capacity and more than 50 MHioa 

kwh of energy annually ftt a cost of 1.7 kopecks/tefhjAiie the average 

cost ie the YeBS of Siberia is 1.3 kcpecks/kwh. M»w# «» transmission 

of energy froia Siberia to the Urals will save about 1,3 Kopecks for 

every kwix received. With partial utilisation of the energy of Siberian 

GSS, tha econony will be eve» greater, 

Tha creation of powerful electrical"caxntsctions between the-'fttte&S" 

and the XeKS of Siberia will prorj^G an additional economy by reducing 

the installed, capaczty of electric power stations as a result of the 

consolidation of Maxifiam load ana the opporttmitar tor lomring the total' 

emergency reserve* at the 1975 level, this reduction 'in installed 

capacity will be k million lew. The unification of the YeES of Siberia 

with the YefeSS into a tinited power gystera of the country (laES USSR) 

will at the ssm tia© nate it possible to balance the jßutpnt ofj 

GSS in Siberia with ÖBS in the European USSR. This «ill result in 

a leveling out 1B the annual output of GES and the output over many 

years close to the average for many years* fh© existence of powerful 

electrical connections will create favorable conditions for the 

utilisation of the inexpensive energy of new GES being put into operation 

in Siberia during the initial period of operation» 

In a unified power system, uitranigh-voitag» lines perform the' 

following functions? transmit large quantitaes of energy vith a large 

number of maximum utilisation hours (4,500-6,000 hours) fror* big thermal 

and hydroelectric povrer statir-ns to regioss that are short of energy;'" 

transi-iit capacities- a?  dictated" by a change in time zonesj and transmit 

reserve capacities? as specified by repair si~A 



«urgency conditions, %,h®; vast majority of lines will»,, first of all, 

traramit consMer&ble a&ounts of energy 0%r long distances' iß ä 

fixed direction. Intergystem lines ttttst have sufficient <&rryiag 

capacity to be able to transmit capacity from one system to another 

if necessary. This is because in power systaas 'having powerful HIS, 

there laay be a surplus or a shortage Of capacity based upon seasonal 

factors« A. reserve must be provided over int*srsyste» connections 

in the event of emergency produetion by one of the electric power 

stations in the power system, Intersystea electric power transmission 

provides for wide centralisation in the supply of electrical energy ' ••■ 

to interaaäiate regions, Consequently, the »ost complete utilization 

of all the benefits to be derived fro» unifying power systems -«til ,: 

be possible only if there are intersyatem connections «1th sufficient 

carrying capacity, 

fhe main problem, rational solution of .«hieb provides acceptable 

technical and eeenoroic indexes for long-distance power transaission, 

is the selection of Measures to provide the ^necessary/ tranaoätission 

carrying capacity. On the basis of research and planning work, the 

following technical isiproveiaents were introduced in tfae transaission 

of electrical energy between the VolahsJcaya Ö3SS imeni ?♦ I, i»enin 

and Moscow* the reactance of the hydrogenerators and the power 
of the hydrogenators 

transformers was lowered? the fixed inertia^a^d the ceiling excitation 

of their exciters was increased: quick-operating and highly sensitive 

electronic regulators for the excitation of synchronous machines were 

developed? the wires of fcöü-kv line» were split; longitudinal 

capacitive balancing (yaiakostnaya koapensatsiya) was en^loyedj -.>; , 



powerful synchronous coaspensators were installed in ltOO»kv «ttboiations 

«quipped witn quick-operating excitation regulators! switching points 

were installed on the ItfXMdr Ilse; tifie operating tiae of ÜÖÖ-kv 

protection relays and swrfccaes was reduced, etc' 

These achievements »ade xt -possible to lusit the höG-kv ¥olshsi£aya 

OSS lB»Bi Lenjii-Koscow line to two circuits. ' 

fhe eastern circuit of 'the first 5üö«kv line la the world — 

Stalingradskay» GäS-Moscow — was put under load a&d'wtlBtb operation 

on 2? Deceaber 1959»   This is a new era in the deveiopiaeet of Soviet 

and world power and power equipment construction because until now, 

töe highest voltage transnatted in the 'MsiM aM abroad (Sweden, East 

GerawT^r, and Prance) was hüO kr» 

An increase in the rate voltage of electric power transmission to 

500 kv provides the following advantages! an increase in transmission 

carrying capacity under stable conditions of approximately 2*0$, or 

(with the satssa carrying capacity requirements) a reduction in volume; 

the possxbility of complete elimination/of special facilities for increasing 

stabxlitsy (longitudinal balancing» synchronous coaspensators at intercalate 

substations, etc.)$ and a reduction in energy losses on the lines» 

As shown by a technical and economic comparison of electrical transmission 

at voltages of U00 and SOU kv, an increase in the rated voltage of 800-1,000 

ka main lines is econcaic&lly wise if the capacity to be transmitted 

exceeds C$o-700 Mw per circuit. I'ae use of a voltage of 500 fcv for 

intersystem connections provides »ore dependable parallel operation 

of unified power systems and improves conditions for imitual reserve» 

The start of electrical transmission between the Stallngrädsteayä G3S 

12 



mnd Moscow will provide the opportunity for parallel operation of the 

power systems of %m Center, Urals, Volga, and the öoutn, and will 

laprovo eonoitdons for ti» suppjyxng of energy to power systems of 

,.to* Center« With complete, development of tfle $u0^intewedi*i» 

substations wfdch are planned, new regions and power systems (in 

Hspetstcay** Yoroneahskaya* TambovsKaya, Kyaaoasfcaya, and other 

obiasts) w5.ll be connected to the SelS of tfte European USSR. After 

the Staiangradskaya GES-Bonbass and Dortose^Tsmtral»)ao-Clierno2eiaE.aya 

..Oblast de lines.go into operation, it will be possible to transmit 

energy produced by theraal stations in the Donbass to regions of 

the Center over the Stalingradskaya GSS-MOBCOV line. 

The utilisation of new planning developments in installing the 

S00~kv. Stalingredakaya OfiS-Koscow line provided the opportunity 

to limit internal ovorvoltages {.vnutrenniye perenapryasneniysJ in 

transmission to the,assigned level, toi« laade it possible to retsun 

the insulation standard for equipping the J>uO~fcv line that was previously 

adopted for equipping the Voizhsiceya GES i»eni V.. I. Lenin-Moscow line. 

Because of this, the 500-kv transforms and apparatus are being usade 

wittt no increase in dimensions or cost ovor siMl&r hCXVkv equipment, 

while the basic diisensions of line structures will remain unchanged. 

The use of a voltage of 500 kv increases the transmission carrying 

capacity to ?$Q Ho per circuit withmt utilising expensive installations 

for longitudinal capacitlve balancinß or powerful synchronous 

compensators in intermediate substations and with lower energy losses 

in transmission. In connection with the use of a new type of supporting 

terminal of limited strengtn for tie termination of wires in place of a 

vi_ 



common lead-out installation on the j>uü-fev Staiingradsieaya GES-floseow 

line, tue numüer or heavy corner ancnor towers was reduced considerably! 

38I comer anchor towers are being installed on the 2*u6L»kft -line while 

562 were Installed on the 1,83$^ Völ«ttsieaya'OBS'iiaal vVl. Lenih-Moscöw 

line« 

The use of autotransfor»rs instead of iiransforaers in «jUCMeV step- 

down substations* the use of 35-110-kv shunt reactors» rational grouping 

of open distribution installations' and'SQd-kv substations» and tte use 

of precast reinforced concrete elessents for the installation of apparatus 

and buildings provided an additional saving in capital expenditures and 

materials. Because of the increase is voltage to SCO kv with a reduction 

in the insulation «standard to 2,5 microfarads and the utilisation of the 

planning developjuenus asatajoned above, capital eoqMnditons i*ere' reduced 

$% and operating expenditures 13% over the hOO«kv line» 

In 1959, work started en "the first industrial dc transmission £timj 

in World practice with a carrying capacity of 7>0 Mar. It will connect 

the Stairmgradefcaya GES with the ES of the Donbass and wii2 serve as one 

of the links of the YeleES« The energy will be transsnitted over a 

two-wire aerial line a distance of k!3 k» with a voltage of 800 kv 

between vires and ±^00 kv with respect to ground* The cost of 

transEaitting energy will be about one kopeefc/kwh. 

Toe creation of power systems in the European USSR and "Central 

Siberia will provide for the invtaJlaiiion of '"330- uad'5ut£4nr'pdvfeir 

transmission lines. Lines of SOU kv will be used widaly in ÖfcJüR power 

practice for transmitting the capacity of outlying electric power 

stations and for internstem connections between Central Siberia* 



Kazatest&aj'''the,''üralsV'Äö^ the» Center up tö 1975. Duringthe 'SeTOn«OCear;'' 

Plan, 1959-19&5* ll,üüu k»' of '5üD»1ft 'Ixhes and 7,000 ös-'of 530»kv' -: 

lines will h& put into operation»' Xn:l?66-1975/ It is planned to' construct 

about 18,ööÖ ich-of 50Ü»kv lines" ,iiiÄ':'ll^<^',kft-df ■^'3K)^'''iia«ii:
#
;''" 

■'■■'■' The' unfication of the united'power systeaiS'oir the Eurepean'USSR and 

Central* alberta, whicn will provide over' #5%' of tee' total electrical 

energy contused in the'ÜSSE 'in' 1975» csa« only toV accomplished by installing 

electric po-m? transmission lines with a large carrying capacity'to 

transmit about- 50 billion ten of energy produced by the very- large 

OES oa ths-teRisey and Angara,' and''iäie'TBS being installed on the basis' " 

of'the iijebcpensive brow« coal'mrsd from ope» pita"'in- the Kansko'wich'insk " 

basin to 'the Urals» 'fhe 'need- for'transadssioa has' arisen because an' ": 

annualpower -shortage will" occur in Ural regions'and 'in'Wtiträl' obiasts 

of the ÜSÖR tsy 1570-1975* ' 

The development of t^ennxques for'transmitting energy over long 

distances' iri&h high-voiage'alternating and direct current prepared • ' " - 

the tray "for the creation of the YeES tTSSlU 'i'o preside a carrying' 

capacity of 2-2*5 mlliori ksi- per'circuit'"-on 2,Öüö~2j5ÖO ids intersystaa 

connections at a sufficiently' lowtransraissibn cost requires 'the"" 

Intreductich of & new and higher-'rated voltage. An a'e voltage of : 

700 k-v and. a dc voltage of ±?Qö kv are being investigated as5'such • 

voltage standards. The selection :oi*'current and rated voitag©'''-^ 

vili. depend upon definite technical''and economic indexes»  the 

determination of 'which' 'requires scientific'and essper^jnental" research' 

into a number of problems. These problems include,'firstly',' a ' 

determination of the proper insulation standard for lines;and"' 
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substation equipment in the transmission of alternating ami direct    , «. 

current in light of available facilities for limitiag overvoltages, 

the behavior of insulation at operating voltage» aad the effect of 

ordinary contamination on the durability of the outside insulation. 

The selection of a transmission network «ist be made by considering 

the development of power systems and the supplying or energy to regions 

through waich the transmission, lines ifrich are planned «ill pass* 

The manufacture of ?uü-kv ac equipssant will not present asy , 

particular difficulties since at the present- time* both in the Soviet 

union and abroad» designs of 6üu«-6£ü-l£v equipment haw been produced 

with insulation standards that are close to -what is required for 

700-kv equipment« Therefore^ the possibility of using an ae voltage 

of TOO kv in the next £>~iU years will be determined chiefiy ^ economic 

considerations, 

Table 3 snows *he results of preliminary planning work and 

technical and economic research which indicate that for main««!!»© 

transmission of 2,h00 ttw over a distance of 2,000»2,$00 km, it is best 

to use ±7i5-kv direct current with a conductor cross section of 

k x ASO — 700 per line (calculations were based cm a lenisey-üral . 

route); xne transmission of Ii,ö0o MH requires two-circuit lines with 

a voltage of *?X5> kv. _ 

To improve technical and economic indexes for the transmission of 

alternating and direct current, it is necessary to continue development 

of new and more modern desipis of towers and equipment, further 

simplify transmission networks and substations, and reduce capacity 

and energy losses in transmission* 

J1&. 



Indexes for Main-Lift® 'fr&nmlssxon 
(2,ijöü«*<iw Qarryiag Capacity) Qv&r a 
Distance ©jr2.0ou-2.5ue km 

+?i$-»nr DC 
Amount   J^m 

?Oö-tev AC 
/Asount    % 

Capital expenditures,' robles/kM 534 100 8?6 l^ 

Lines Ii21 100 675 160 

Substations & other inatallatioEis H3 100 200 17? 

TransMiasion losses, million tosh, i.,212 100 1,852 i*>3 

Lines 826 100 l,ljlu 171 

Substations & other installations 386 iCX) fyb2 Hi* 

Cost öf transislssion, kapacka/ktia. 

a; With tne cost of losses at 0.35 

kopeck/kwh pjß 100 0.67 I63 

b) With idie cost of losses at 6 

kopecks/kah 0,92 100 l,£l l6i* 

To improve the supply of electrical enersr in        European 

eouistrles of the people's democracies, -the Htn Session of tae 

Council for Economc Mutual Assistant,'held in May 1959, adopted 

a recowiendation to unity the power gyst^ua of iftese countries, 

including western regions of the USSR.   In addition to the direct 

transmission of eiectric&i energy, intersystsm functions win also 

be carried outs   smtual aid under emergency conditions, eaechange of 

eapacity\as stipulate«* öy joint courage of the load grapn, etc» 

One oi' the Min tasks in ©oiapleting the ejuectrifieation of 

the USSR is increasing the amount of territory covered fcy electric 
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power networks» The most effective and economical »ethods for 

complete electrification are the centralized production of electrical 

energy on the basis of large thermal, and efficient hydroelectric 

power stations^ ana the development and ■unification of power systems 

with new regions which are now receiving electrical energy la extreaely 

liMted quantities from uneconomical low-capacity installations being 

connected to them (at the start of 1959»  there were more than 100,000 

small stationary electric power stations in the USSR, including about 

£0,000 agricultuKai stations). 

Further development'of'power systems aßd complete eleetraJ*nation 

of the mm?  including regions wfticn are öeing newly developed, will 

retire during the 19&9~ly75 perxod the construction of about 900,0ü6 

km of power transmission lines of 3J> kv or toiler (about h km per 1,000 

kw of newly installed capacity) and h.2 million Km of 10«ü*h»kw 

distribution linear including 2,9 million, km (about 130 km per 1,000 

kw of agricultruai load) for agriculture and 1.3 million km (about 1*0 

km per 1,000 kw of municipal services and individual load) in cities. 

The total length of eoectrie'power transmission luies witit a voltage 

of 35 kv or higher now in'"existence or pianaaed for installation'!® 

as follow t Ö8,hüü kra in 1958, 299,WU km in 196>, £L6*UXJ km in 

1970, 1 million km in 1975, and 1,5 million km in lyBO. The average 

annual rate of int.romtct.ton of 35-lOtHor lines during the 1570-1975 

period will be about 100,000 km. A rough approximation of «Mt is 

required to complete the program'of network construction in the 19$»9- 

19lb period is as follows: for the electrical ne-uworics of power systems' 

of 3£ kv or higher, step'-dbwn substation transformers witu a' total 

18 



capacity of 1.07 billion kvaj for 10-0»**-kv city distribution 

networks, 130 Million kra will be'required;/for 10-O.it-kv rural 

distribution networks, 100 million kva will be retired (the total 

capacity of all step-down transformers including o-X0~ and '25-kv 

transformers fur ind&striai enterprises and exeetric traction trill 

total about 3 »6 billion kva). 

Planned investment to the construction of electrical networks 

during the 1959-1980 period, including distribution networks of 10 

icv or less, will account for kW of the total capital investment in 

USSR power development. Capita,! investment in tne construction 

of eiactricai networks of power systems as a percentage of total 

investment in the     development of power systems will increase 

as follows: 12.6% for the 1952-1958 period, 26.5£ for the 1959-1965 

period, k3.1% for the 1966-1975 period, and 1*6% for the 1976-1980 period. 

Table it gives some data on •toe construction of electrical 

networks during 1959-1980. 

5711 .   - Ett> - 
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